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Art Unit: 2858 

DETAILED ACTION 
Claim Objections 

1 . Claims 9, 11-13 and 17-22 are objected to because of the following informalities: "the 
first terminal" should be "the first amplifier" on the first line of page 14. Claims 1 1-13 are 
objected to for depending on objected claim 9. Claim 17 recites the limitations "the third 
amplifier" and " the Zener diode", in the second and third lines, which lack antecedent basis. 
Claim 18 recites the limitations "the third amplifier" and " the Zener diode", in the second and 
third lines, which lack antecedent basis. Claim 19 recites the limitation " the Zener diode", in the 
second line, which lacks antecedent basis. Claim 20 recites the limitation "the bandgap reference 
voltage generating circuit" in lines 1-2. There is insufficient antecedent basis for this limitation 
in the claim. Claims 21 and 22 are objected to for depending on objected independent claim 20. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-6, 8-13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pechstein in view of Katsube et al. 

Referring to claim 1, Pechstein discloses an electronic circuit for ion sensor, 
comprising: a bridge sensing circuit (fig. 1) comprising an input terminal (fig. 1 (3)) and 
a sensing output terminal (fig. 1 (<|)D)), for sensing ion concentration of a solution 
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(abstract), wherein the bridge sensing circuit comprises an ion sensing element (fig. 1 
(2)), one terminal of which, coupled to the sensing output terminal for delivering the 
signal of ion concentration (fig. 1); and a circuit (fig. 1 (Ub ss )), wherein a reference 
voltage (fig. 1 (+Ub)) is inputted into one input terminal of the circuit, while the other 
input terminal is coupled to the sensing output terminal of the bridge sensing circuit (fig. 
1) for delivering a differential voltage to the input terminal of the bridge sensing circuit 
such that the ion sensing element senses the ion concentration under the conditions of 
constant current and constant voltage (column 4, lines 52-56). 

Pechstein does not disclose the ion sensing element has a reference electrode 
coupled to a ground or that the circuit is a differential amplifying circuit. 

Katsube et al. discloses an ion sensor, which has a reference electrode (fig. 22 
(115)) coupled to a ground (fig. 22) and a differential amplifying circuit (fig. 22) for 
delivering a differential voltage to the input terminal of the ion sensing element so that it 
senses the ion concentration under the conditions of constant current and constant voltage 
(column 18, lines 24-36). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the reference electrode and differential amplifying circuit of 
Katsube et al. into the sensor of Pechstein for the purpose of providing a common ground 
for multiple sensors whereby making it possible to obtain stable and accurate 
measurements (column 18, lines 37-44). 

Referring to claims 2 and 9, Pechstein discloses the sensor as claimed, wherein 
, the bridge sensing circuit further comprises: a first amplifier (fig. 1 (OP)); a first 
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impedance element (fig. 1 (R3)), coupled between the input terminal of the bridge 
sensing circuit and the positive terminal of the first amplifier (fig. 1); a second impedance 
element (fig. 1 (R2)), coupled between the positive terminal and the output terminal of 
the first amplifier (fig. 1); a third impedance element (fig. 1 (Rl)), coupled to the input 
terminal of the bridge sensing circuit and the negative terminal of the first amplifier (fig. 
1) thereby determining the constant current wherein the first amplifier, the first 
impedance element, the second impedance element, the third impedance element, and the 
ion sensing element constitute a bridge network (column 5, lines 15-17) such that the ion 
sensing element operates under the conditions of constant drain-source voltage and 
constant drain current (column 4, lines 52-56). 

Referring to claims 3, 4, 10 and 11, Pechstein discloses the sensor as claimed, 
wherein the ion sensing element is an ISFET (fig. 1 (2)), whose drain terminal is coupled 
to the negative terminal of the first amplifier (fig. 1 (5)), the source terminal is coupled to 
the output terminal of the first amplifier (fig. 1). 

Pechstein does not disclose the reference electrode is coupled to a ground. 

Katsube et al. discloses the reference electrode is coupled to a ground (fig. 22). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the reference electrode of Katsube et al. into the sensor of 
Pechstein for the same purpose as given in claim 1, above. 

Referring to claims 5 and 12, Pechstein discloses the sensor as claimed except 
wherein a first capacitor is further coupled between the positive terminal of the first 
amplifier and the ground terminal. 
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It would have been obvious to one skilled in the art at the time of the invention to 
incorporate the capacitor to ground into the sensor of Pechstein for the purpose of 
providing a better measurement by smoothing the signal input into the amplifier so that 
any ripple on the signal is minimized and amplified less. 

Referring to claims 6 and 13, Pechstein discloses the sensor as claimed, wherein a 
second capacitor is further coupled between the negative terminal and the output terminal 
of the first amplifier (fig. 1, and column 4, lines 1-4). 

Referring to claim 8, Pechstein discloses an electronic circuit for ion sensor, 
comprising: a bridge sensing circuit (fig. 1) which has an input terminal (fig. 1 (3)) and a 
sensing output terminal (fig. 1 ((|>D)), for sensing ion concentration of a solution, wherein 
the bridge sensing circuit comprises an ion sensing element (fig. 1 (2)), one terminal of 
which, coupled to the sensing output terminal for delivering the ion concentration (fig. 1), 
a voltage generating circuit for generating a constant voltage (fig. 1 (<j)REF)) according to 
a negative voltage source; a follower type impedance converter circuit (fig. 1 (6)) for 
amplifying the constant voltage as a reference voltage; a circuit (fig. 1 (Ub ss )), the 
reference voltage being inputted into one input terminal of which circuit, the other input 
terminal being coupled to the sensing output terminal of the bridge sensing circuit (fig. 1) 
for delivering a differential voltage to the input terminal of the bridge sensing circuit such 
that the ion sensing element senses the ion concentration under the conditions of constant 
drain current and constant drain-source voltage (column 4, lines 52-56). 

Pechstein does not disclose the ion sensing element has a reference electrode 
coupled to a ground or that the circuit is a differential amplifying circuit. 
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Katsube et al. discloses an ion sensor, which has a reference electrode (fig. 22 
(115)) coupled to a ground (fig. 22) and a differential amplifying circuit (fig. 22) for 
delivering a differential voltage to the input terminal of the ion sensing element so that it 
senses the ion concentration under the conditions of constant current and constant voltage 
(column 18, lines 24-36). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the reference electrode and differential amplifying circuit of 
Katsube et al. into the sensor of Pechstein for the same purpose as given in claim 1 , 
above. 

Referring to claim 15, Pechstein discloses the sensor as claimed, wherein the 
follower type impedance converter circuit further comprises a third amplifier (fig. 1 (6)). 
4. Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pechstein and Katsube et al as applied to claim 1 above, and further in view of Sohn. 

Referring to claims 7 and 14, Pechstein as modified discloses the sensor as 
claimed except wherein the differential amplifying circuit further comprises: a second 
amplifier, whose output terminal is coupled to the input terminal of the bridge sensing 
circuit, a fourth impedance element, which is coupled between the negative terminal of 
the second amplifier and the reference voltage; a fifth impedance element, which is 
coupled between the sensing output terminal of the bridge sensing circuit and the positive 
terminal of the second amplifier; a sixth impedance element, which is coupled between 
the positive terminal of the second amplifier and a ground; and a seventh impedance 
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element, which is coupled between the output terminal and the negative terminal of the 
second amplifier. 

Sohn discloses an ion sensor wherein the differential amplifying circuit 
comprises: a second amplifier (fig. 4), whose output terminal is coupled to the input 
terminal of the bridge sensing circuit, a fourth impedance element (fig. 4), which is 
coupled between the negative terminal of the second amplifier and the reference voltage; 
a fifth impedance element (fig. 4), which is coupled between the sensing output terminal 
of the bridge sensing circuit and the positive terminal of the second amplifier; a sixth 
impedance element (fig. 4), which is coupled between the positive terminal of the second 
amplifier and a ground; and a seventh impedance element (fig. 4), which is coupled 
between the output terminal and the negative terminal of the second amplifier. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the differential amplifying circuit of Sohn into the sensor of 
Pechstein as modified for the purpose of providing a conventional circuit for 
differentially amplifying two signals (column 3, lines 9-10). 

Allowable Subject Matter 
5. Claim 16 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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The following patent is cited to show the state of the art with respect to ion 



sensors. 



USPN 4,645,583 to Shirai et al: This patent shows an apparatus for 



sensing ion concentration using an ISFET with a reference electrode coupled to 



ground. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Dole whose telephone number is (571) 272-2229. 
The examiner can normally be reached on Mon. thru Fri. from 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Le can be reached on (571) 272-2233. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



TJD 





Supervisory Patent Examiner 
Technology Center 2800 



N. Le 



